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(57) Abstract: An image 
processing device and method 
which can preferably be used 
when converting a wide dynamic 
range image having a pixel 
value dynamic range wider than 
normal into a narrow dynamic 
range image having a narrower 
pixel value dynamic range and 
emphasizing a contrast In step SI, 
a wide DR luminance image of the 
current frame input is converted 
into a narrow DR luminance 
image according to intermediate 
information calculated for the wide 
DR luminance image of a frame 
preceding by one. Moreover, 
intermediate information for the 
wide DR luminance image of the 
current frame is calculated. In step 

52, the intermediate information 
on a held frame preceding by one 
is updated by using the calculated 
intermediate information. In step 

53, presence of a subsequent frame 
is judged. If a subsequent frame is 
present, control is returned to step 
SI and its processing and after are 
repeated. The present invention 
can be applied to a digital video 
camera and the like. 
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CCD(Charge Coupled Device)-^ CMOS(Complementary Metal-Oxid 
m$s. F A (Factory Automation) 6 fPFpt&fc^B. ME (Medical Electro 

nics)^*3{tsm^rtm^^ if©3tew-aa^ia«E^*sje:< *ujb s*lxv^. 

— ;6\ f!itlHt J H£-It®^ : £*^i~3 CRT(Cathode Ray Tube). LCD(Liquid 
Crystal Display)^ ©t^il, "fn ^^fO^If^ #«©RJBll3£«tts 
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ffi&S a* iSjjg-e £> § r ^ m * 6 o 

15 jj— ^—^a — h^£b3i kXh%> 0 
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WO 2004/064388 





CT/JP2003/015758 



» 

b*&IEPMfe&&/*U H&IBy-f iHHRje^IkWu ^^«CgSr> ^^yf g 
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= 1 + (g 0 ~l) " attn (T h lf Th 2 , L c ) 



10 S&IB^ , -<> / #[|9!^^«s M^fittattn (Th 1( Th 2 , L c ) 3r s #C5£ 

| (L c -Th a ) / (Th 2 -Th x ) | 



attn (Th u Th 2 , L c ) — 



(2Th 1 -Th 2 ^L c ^Th 2 ) 



attn (Th„ Th 2 , L c ) = 1 



(L c < 2Th 1 -Th 2( Th 2 <L c ) 
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A;«ti^l§&^&i-5l^i«&*^^£ BSWSE*^^ ^ 

HI 2 tt N @1© DSP 1 ^fll^il^r^i-yn y ?mx$>5 0 

02O h — — -f^TEM<D%, 2 <Z)#^^i|^^i-^n y?mxfo% 0 
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m 6 ft. 02© h - ^*>~-yffiiEW<Dm 3 <DMj&m*7Fi-7 v * ^ 0-e&s o 
07ft, m2(Dm^bn^L^.^M<om^\^7fiirzf'u y?mT*&z> 0 

0 9ft, 0 2©=:/ MiiE§P©*^J<Sr^-r^n y^@T'fc5o 

5 010ft, 0 9 0Mra$P^>«^^JSr^i~^n s/^0T*fcS o 

mi ift, 0 9©^ift©&a&i&^sfc&©0-efcSo 

mi 2 ft. 0 9<d?j ^mwtfeu<Dmj&®\%7jk~t?'v y?mx»h% 0 

mi 4 ft, 0 2©^^rLE^fc^©&3&m9ii-sfc&©0T*&s„ 

10 015ft, 0 2 0j^S^1f^ttl§150#^!lSr^-r-^n s/^0-efcSo 

in i 8hdsp (Dmi<vM)&mz£zpgm]£B&m%:mw-$-%7K-- ^-r— v 

15 T?fcS 0 

0 1 9 ft, 018 (D^t~ -yzf S 1 (£^3<D!£&B&fft93i-5:7n— f~efe 

So 
So 

20 0 2 1(1, i 1 O DSP 2 ©f ^^r^t/o y ^ HT'fcSo 

0 2 2ft, 021© h — :7liIEg&©ill (Dm^m^iT^n >y?mT*tb 

So 

0 2 3ft, 02 1© f — — ^MlE§i5©0 2 ©^^(ISr^-r^ci 

So 

25 0 2 4ft, 0 2 1 © h — ^t>— Zf^-JE^<D% 3 ©«J&#J ^i-^ P $/ ^ 0T*fc 

So 

0 2 5ft, 0 2 1 ©S^|/hili^^fifeg|5©1#^J^:^i"^'n -/^0"efeS o 
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02 6(4, m21(D=i^Yy^ hWjE&<DM$.ffl$:7r;-i-7v y?mT°&>Z> 0 
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^t5riiaoTy-fX^$t5^M2tty/yy^iEiK (cds) 5, 

5 SPCDigital Signal Processor) 7^fc $tb5„ 

10 Kte£tiX^Z> 0 DSP7 fcoV^Tte, 0 2^.I^^r#^bTl¥i|-t- ; 5o 

^^/wt'ft* ^ 7 1 ©EHH DSP 7 ri* A73 ^tb^/SD RBftfc 

TV ^ tt ^^ §r^(±J UTf^-KU DSP 7 ^fcl&bfc 9 "f <5 CODEC(C 
ompression/Decompression) 1 2. *5£TX ^ = - K£*btfLj£D RR^fcte 

9 N D /A3^-? 9 ^W^i-^T-T-n^^^DRili^^.^Y, fe^C r , 
^Ifx^-^e-^ £ UT^Iffi-r^ LCD(Liquid Crystal Display)^ J: 9 ft 5 7*^ 

1 l^bfll^^^5c 

aiiii, ccd ^ ^-v^^y-mm t>sp i <DWift ? << a^yzmm-tz? 

CPU(Central Processing Unit) 1 4 £ ft -5 » 
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(Attft) VslsX2*5£Tmi> 3^tt CCD p«-i?-fe^4|C 

DSP 7 «\ A/D3^^ 6 3&»6>A**^*:JKDRPiifefcStbTPiP£EI6*0! 
S&tfeU tDRBI^tt, D/A = WW9*fcttCODEC12, fc 

sv^f^-w^So d/a=^^^ 9 tM^^DRStit dai 

y^^W 1 lfc*7j*£*l5o— ^ CODEC 1 2tM*^fc»DRi«tts 

AMR K © tfc 93 & tt- T i" 5 o 

m 2 t± % *y * Plftfe £J£D Rjiit^M bfc DSP 7 ©SB 1 (om&ffl&TF 
ttV^5o ^Ts DSP7 tcA^r^nS^/ 9 n<E>j£DRPHfe«:> >(SDR3®SH^ 

^-r^ hJi'$.tz.nmmx*3bz> 0 t£o-c s l ( p ) i*^t 
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DSP7^«. JEDRWMH&L L (p) & 9 * * M^Ati £ t> © i 

DSP7<OiM<a«J&W-*3V^ 2 1W: N A^£^5W^L (p) 

«r*tME*U » b*t log L (p) Sr h-^*-^*jE*»2 2^W^i" 
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^05^*»«io g L c (p) ©b-^-^MjE^oT^fcbti/cv^^^ 
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10 §P2 6^W^-t-S.*HfcaS*a5ife«P2 6.te. ^yh?^ f tfSffiiE $ tbfc^ftflt* log 
L u (p) &s *Hcf^tt, #6>*L55i?fr«l©#&L u (p) fctff^ffilEtt 

#>"r*fi?IEgP2 7tt> m»2 6^&A*^^5«lSL u (p) l-ML 
15 flPEfcifcU #&*bS#^*JE*©IMEY (p) «rJM1M**ffl*2 8*Jj:tJ« 

20 m^Jjfcft^m&Ytk, ftt>W5V^m5£v>»*Y b «r»^*fi1t« CY d , Y b ] 

»^«eE^b«P3 on. wmmmn^^v 2 9 t^jt^-cv^ 1 -? ^sti 

A©ggY (p) &s ^©MISi^S4f^V * (0»J*.WU -r^^W 1 1) 
25 *s*m"HTlB*l6BB»J:'&Ski-* J: 5fc£ifeU #e>ft*»&Y a (p) *dr 
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2 8 P J: 9 CY d> Y„] ##ffi$*t5 0 ^<?D«|/hPi^logL cl *3J;^ 

JWWRW* CY d , Y b ] &£JIT> ^ffiif^irlB^i-So 

dsp 7 k .tfttfx a^j $ tt« j£d r»£®&<£#:7 i — vx^pm^n^ 

©^>fA5m#<45^i:« s *S±©|IIIIi:ft5. DSP7T?ri, £ 

^k\z£*)s mm^x^^^vmm m^m &mm&* # <4sri* mart- a - 

DSP 7 <E>& 1 0«^!1<^#§P©#^5^0V^T. LTffiWi-S. 

20 y 4 1 ^^F^^tV^S LUT JJ:S<5V^T*fSfc«^logL (p) SrSftfcff* logL c 
(p) £*&jE*fS. 

0 4 (i s 19 , ««I««A^I»*L (p) £^ 

#1 ,-^-^t3E^©j||tL„ (p) Zfr^fr CO, 1] KHESMfcL-TSt 

lfc"e**L"CV^S. rtf>#Jtf>J;5^ ^pitAPXfcoTs a^fcafrs^© 
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— A#<£>*TO?S logL (p) <D^mm.H Sr^tUi"^ 
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5 2 ft. j5fj£<£>^ 



L (p) 7 5 3^**1^5 17V-AffOft*fi7 St^LT. 

h — ^*-^«E«^*fe»ftlogL c (p) Sr^ffii-^o 

-a logL (p) ©sp*Sffid5 N logL T fc#LvMi£© h-v^-^M 
]EfO^»SlogL c (p) tfi^S- irl-^So 

-f^-fity ft7 A^lJl^tb^HS^, ^tli#7W- 3><D*|&j¥£ log 
L (p) OSp^/i ^S<3V>Tifc3t$nSO-C % fuf®7U-Atft$)* 

^5^v>r t*5^#t?#5„ fi£oT, r^ft^itv^. ±SE bfc3i /MB Ife logL c , 
*J J; tWW*#tiM& [Y d , Y b ] l 7 v-AStfOtC)Sr, ^7i/-A(i 

HI 6 ft, h~ i/^7-yffi]E§|S2 2^)JB3<7>fl»^JS:^bTV>5 0 3 <D 

J&0!lft. V^ft\ Bl^*^^^2^^J^iia^-^^ri 1 b^Xfe6o 3? 3 
^^^*3V>-C, LUT !) 6 1 ^ft. @4(^$tLfcJ: 5 ft h — ^^-'7'^ 
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V-A©#tUMlogL.. (p) fc, y 2 ^y65«$W5171/-A 

*Oft«iv,***UT, b-x*--^*lElft©»»W*logL. (p) £HW 
t5„ 6 7 H\ tt*flt v i . 7 2 ©i^$Iv (=yx-y 2 ) tVX&& 

logL 0 (p) jSMMmXniO^P y # 
itS^ny^fcjSCtdSlU ¥^W#»7 2-175M7 2-N ( = mXn) 

7 2-NM^5. E*T> WW** 7 2-1 75^7 2 - N *HH * tefcM 

¥*&«»•*« 7 2 - i (i = l, 2, N) r±, 17V-A^©«-«3W*lot: 
L (p) y*lC$HB£fra#«l*A logL c (p) 

@8li, WiTttfHlt»7 20f^Jlr^W5 0 ¥%««"*» 7 2 ©*PlMS 

sin m&vy- MfP7 i fe A* $ Jh- loe L. (p) vs?** 

(r) 8 2^^-r6flt^An^UT, l^** (r) 8 2 5 IfiSrHSH" 
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*t$c)5&g log L c (p) 0>3p*SteSrUffi't-«o 

5 «JE$P 2 5 Oi^ft^ 9 1 **> »f-^-^»2 2^bA*^ 

frfc*t#»£logL c (p) <£®m&©P («iT, ttWJffiBp fcfcfBife-*-*) fclfc 

TV^ 1 7 V— AS&©*6^WlfelogL e ^fflV^T.^Mtegp fcWlSi'5W#log 
logL c (p)©nyf7^ b&P 5 -7M>i£g (p) SrHtm-So 



h&Pf$9 4(4, ^7 A©*ffffi logL c (p) ^ Hi 

g (p) isitftt/MH^oWBIHftiogL,,! (p) 

15 avh7^ b^3fiW*ti/fc*H»»ftlogL u (p) &Hmi-3o 

iffi/jNtftfe logL c ! ottWfcg p ^S^w 4 x 4 WfH?£r/Bv^c^ 3 ftttlHK: i 9 „ 

i^tlp ^*fjSi"5®miogL cl (p) &ffim-fz>h<DX~&z> 0 

§^4 x 4 ]f i©Hif a [4][4]«r©# tt, ^fn£Pi 0 4^ttj7^i"S„ ::t*a 

[i][j]^*l5«> ®#«:a*S i X j (D 2 JkTtmWT* - * ~? h Z> ^ t^7^i~o Sfc, 
3£#3Btt$Bl 0 lf± N H#Lfc®^i£a[4][4]^«ra&gp ft <^&g 

25 t^nrnm^MW-mu 103 ^fcB^-t-3„ 

ol^T. Ell 1 %#^LTtftP^"t-5„ 
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@H©mXnO^|lt mX nH^O^/hpj^ logL c t LTV^o V^ 

£ N ifH£tp= (px, py) tf5-z.btitzb-tZ>k, iFI&tptmtS 
J^/hM^ logL cl Jb<£>$Lgq^ a = U x » = (px/bx-0. 5, 

py / by _ 0 . 5) T»*>*. fcfc'U (bx, by) = (®& logL c (D7K¥® 

#>^Xte®MX*7jk£tltc qx-2<x<qx + 2 N qy-2<y<qy+2 (DfE 

ffl^iff-rs^/h®^logL cl ^®*«r^#i-^«J:v^ 0 ^T^^^fcH^rt 

©4X4©" +" ^-^T^^tb^g^^#$tv5S*^4S^fe§o 

^^MP^iep^-fH* (dx, dy) mm<m<i(o&r^^(Dmh^m 

mt(DW£t1-Z>o -tttfrlb. -TfrA (dx, dy) = 

0lO!'I5o 7k¥^»ttl^l 0 2(4. ifi^51$R^l 0 l^bA^^HfdTK 

o 3te, T&wmmui o l^bA^j^tbfcSff^tRi-r^Sd y 

#J;Ltf. 7k¥^^cD3^*Fp^^:k x [4]{i, ^ ( l ) ' £J^Timi-S„ 
z =|dx-i+2| 



'(3z 3 -6z 2 +4)/6 
k x [i] = j (-z 3 +6z 2 -12z+8)/6 

L 0 



(z<1) 
(1<=z<2) 



- (1) 
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z=|dy-j+2| 

'(3z 3 -6z 2 +4) /"6 
k y [j]=< (-z 3 +6z 2 -12z+8)/6 

I 0 



(z<1) 
(1<=z<2) 



fc*3 % 3&*&IB0M&k x [4], k y [4]<Z)ff^^f±, ±i&bfc^ (1), (2) (O^ 

+ ft fcmbfrteffiffltmbti stents. fi£*©tHl5S:Srfflv^r i:^-e#S 0 

ftft&l 0 4lt S^PifM a [4][4] £ , *sp*lRl©*IB««k x [4]*5 it/S 

i£^-|R]Offi^##:k y [4] ( hcD^fpH-^^<t <9> a&'hWfc logL c t ©i^filp o 

*&RM£L ol (p) Sr. (3) SrfflV^T^ttl-t-6o 



^pA&SSflfil-a^ ^Ifig (p) Sr^^i-S^^-efo^.. y-f^itg (p) 
15 ^5Kp$H5o ^fc, <7V^fitg (p) <it*fe5i^ trofitmt-c^y 



logL 0 ,(p) = I Ia[i][j]-k x [i]-k y [j] 



i=1 j=1 
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10 



1-t£fr%, ft%tW.v (DMWtl/y = got ^sHttg (p) (4) 

♦ 



g (p) =1+ (g 0 -D Xattn (p) 



(4) 



- attn (p) te* SStifil^fcoT, ^ (5) 4r/flV^fr££*b 

2) o 

attn(p) =attn(logU rav . logL^jte. logL c (p)) 



gray 

logL " (p) - |ogL — (2logL iray -logU llite <logL 0 (p)^logU tl it.) 



gray 



lOgUhite-'OgLgray 

- (5) 

15 5£ (5) m*5V^, logL gray tt\ + *fc^W V-</K^^«»««T* 

|12[t -y-T l^liEKJSIfP 9 3tf>a*J$0!l«:**UTV>5. UfclMfc 1 1 1 fit* tu 
^bA^^^^^^tt7<^^l/ / 'v = go5:^WUT^^l 1 2^m^i~S, 

20 **»112tt, (go-D «r*»UT*IM»i l Sfctttfji"*. 

1 1 3tt, »«W*logL. (p) t, Mffc^W U^©»»l»*log 
L 8ray <7D^(logL c (p) -logL gray ) ^SUt, g«ll 1 5fcffl*i-*. 

H4I4, 6^ y s/^^/K^*f^C^logL whJ te <t, *MR»£logL g 
<Z>^ (logL white -logL sray ) WLt, 1 5|ca*i-* 



o \y 



ray 
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11511 1 3<Z)W^J QogL c (p) -logL gtay ) £r> 

14« (logL white -logL 8ray ) T?**UT, «#«i-»116ica* 

m-rz>m&, *<Dm&i\z? v *try^u »»mi-JW*i i 6©w^isr 

igb^V^^s -fcOteSr-t©*^ attn (p) ^bTi^l 18^W^f5, 

1 1 8ru*jM*i i 2©w^(^ * y 1 7©a^«r**u*c, 



^Sr^Vyfitg (p) i Utftgltffi^tS, 

ltt, *tWIlogL c (p) t, i/J» ©illll logL c , (p) t<Dm (log 
L c (p) -logL cl (p)) tr*j|U, *»12 2fcffiAt«. IH3?3§12 
2te s ^12 1©ffl^i:^yfg (P) iCS^Iti:, iD»12 3 

^W^-r5 0 3ra*t£i 2 3tt\ fHH2§l 2 2©a*l:, *g/hH^^>M^logLc 

, (p) fcJnlTb-c. ay MfijEas*:*ftfe»»»* iogL u (p) 

**3 % «/hWik©*tIKH([ logL c , (p) mXnBiOi/Mt^TCl'tt 

MM $ tbfcjitT' *,5i^, JlS/h fltiOH^ logL c © < 4£HS# trto^ 
O^^ISniOffl^ (logL c (p) -logL cl (p ))•«:. 

logL c (p) d>e>^<<ft*^«^*rJSl-9lv ,k fct>©"T?*>5. roJ;?* 
##££1***^*8 (p) «r*»tt!«lfc«, 1 2 3 It J: 9 
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fjUfci^Bio, x.>yi?&ft<Dmjft&)te*— Hi3§£*i\ life 

10 

if-§-Y (p) «rjE^bi~S. 
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©fttY Btl Y a .*rKftU HUH©** {Y min , Y d( Y b , Y max } a*Mh<0 

10 »«{Y nl> . Y na , Y ns , Y nc } fc#«i-*J:5fc»iHEtftiftl»a«rjfcjei-«. 

ft3b\ *A*3Eaft;iWr©»** CY d) Y b ] Sr. * CY n 

15 b> Y n j j: 9 ^mTm^mmm CY na , Y ns ] i^tsi^^ pgpx%A 

20 fc*5, JW*jE»fc1Mr©»** CY d , Y b ] ©5t#tts »**iM**ffl»2 8 

3 0^^fri-^ o 

8fc:*3V^s ^5l#$P14l(4, ^f>^^E$P 2 7 i^A^J £*bfctf?gY (p) 

i"5„ 
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MIN y- hSPl 4 2 f4 v JttR*Pl 4 3 t Ui?** 1 4 4 k milC 

#lteia«£ftT*3!K X*l£ftfc»£Y (p) Sr/hJ«uWU4-l 

fllfctf, tbtWB 1 4 3 - 1 «\ K§l#lfPl 4 1 frb<Dn&Y (p) 

5 1 4 4 - 1 (Die&ttifcu ragitaui 4 ia>e>©#£Y (p) ^v^^i44 

- KD-fitJ; 9 fc/h£v»»£\ M3I tSPi 4 l i>f)0<¥$Y (p) Srffiv^tv^ 
* l 4 4-l<cHlt*:H3rt-3o Kfctfc. 4 i*»b©JtftY (p) 

i^** l 4 4-l©IiH^<M^ B0§l*«Pi 4 ia>6>©»j£Y (p) 

ri^S:©ittSE*P 1 4 3- 2fc#t*&$tb5 0 
10 ttitfcSPl 43-2(i, JfctfctPl 4 3- l^bOlfSY (p) t 14 4 

-2©fir«:JfctfcU ft«$Bl 4 3-lii^©lflY (p) flSV^** 14 4-2 

©-US* t) %/h&vv^-£\ ifc«fcSPi 4 3- Y (p) tfflv^tw^^ 

1 4 4- 2£Ht£3Efrr3o RSttx ttitfelfPl 4 3- lj5>6><0»gY (p) #1" 
^^144-2©Iin/h^< &V^-^ Jfclfcffll 4 3 - 1*> Y 

15 (p) F±&Ii!<0tt;*klHU 4 3 - 3 K:#M££*l5o 

Jfc&gBl 4 3-3^^*3 V»-Ct>Pl«"e&?>x 17^A^©g|Y (p) tf* 

A^i $ fa1t&PM~C l 4 4 - l teM&Y (p) (Dft/HtY ml n &&W& 

H> V^^ 1 4 4- 275I144-k^ H«Y (p) v>MIlz:#«p£*u 

l/^^ 1 4 4 - k K&W iS tlfcmgtY (p) ffgjgffif 



20 nmY ikvx&mzmtizfrz. 

MAX y — hgB 1 4 5fc±> ittfegPl 46^ 1^** 1 4 7 k IE 

MlzmWisfiX&Y) , AX&ntcngtY (p) £r*^!HIK:wy*^ l 4 7- 
0ijx.fc£, fcMMl 4 6- lte, BB5I#SIS1 4 l**b<Dtt$LY (p) iri^-^^^ 

25 1 4 7 - 1 Oflt&ttH&U IHJ3lt*&l 4 1 frb<DU&Y (p) 144 

- 1 (^fiJ: 9 t^f ^ F B 1?I#§P 1 4 l ^fe(D®gY (p) Srffl^TW^* 

? i 4 7- 1 c£<ii&H§fi-5o iw§i*tti 4 ia>e><B*tfY (p) a*^ 
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^^14 7 - l ©teJ: t> < fcvv|§<3\ W§|#«C1 4 1 ^P)OlHlY (p) 

tbWl4 6- 2tt, JtlfclfPl 4 6- l*>bO»^Y (p) i^n47 

- 2 0?'fa:Srtt:i5?b, Jfctfcgfll 4 6- ia>btf)j&¥$?Y (p) tfsw:?;** l 4 7 - 2 

5 (Dm& V fc*^*^ tbtfcSBl 4 6- l^bOJlgY (p) SrJlV^V'S*;** 
1 4 7 - 2©ffiSr35^fi-^o IxStfc^ ittfefPl 4 6- l^f)©]l¥SY (p) a* V 

v 5 ^^ 147 - 2<om.£ v> < j&v^-a-. itmm 4 e - 1 ^e>©®SY 

(p) te^Jfe<Pifctfcgfl 1 4 6-3fc{N££*L5 0 

ifclfcgfll 4 6 - 3EJU$l!l:i8V^-Ct>P£S'T?*>9 s 1^^— J*ft(DW&Y (p) ^ 
10 A# £ fltcm^X\ ^^14 7-lWSY (p) ©#:tt£Y 

tbs ^^U7-2B1147-kH, »^Y (p) ^tV^tftit*il 
Sri^V), 1 4 7 - k |!lfiiftSiXfc»ltY (p) tf*> j$?^ij£tim<Z> 

ft*5 N MIN y— hU 1 4 2*3 £t>* MAX y— hg& 1 4 5 HA^^SJISY 
15 (p) tt. 1 4 1 «fc 9 ffl3\% £thfz^<DX»3bZ><DX\ ffl3\%<Dfflffit, 

MIN y— bgffl 4 2*5j;U*MAX y— b§pi 4 5©S*kS:jg§]lJ:PSi-^^ 

i©®tY (p) Sr»««3Eaft;«©»aEY a (p) ^tSt©lffc5. 

»S*ft3E^-fkl»3 OT?tt N AybSftfcffftY (p) &X<Dmft<D$&mX*hZ>'t)>& 
WIU A^^WSY (p) fcPgp^$&flJ$£ a Sr^i"* 5*©I^OH 
25 ©lolrlffitT, J?g*3£jE8Ht^<D*?gY n (p) ^flf5 0 

* 

JB&lfcjEfc'fblflS 3 O^-felx^ 1 5 1 tts i 1-A^l^ttS^Y (p) 

U:g<5# % A^4S J f 1 a7l7Mh^^:n j e^A^$H^W^Y max , Y b> Y d , Y mi 



15 
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B , Y nc , Y ns , Y na , Y Bl ©5*>040©»ft^ mt}^ j jsmmfrbmti 



[j.k, I, m] 



' [h, h, c, d 
[h, g, c, d 
Eg, f , b, c 
[f , e, a, b 
w [e, e, a. b 



i<d 
d<i<c 

c<i<b 
b<i<a 
a<i 



(6) 



155 ^tu^-rs 



1 5 3 ft, W^ig^ 1 ^W^t 



1 5 4<Dmi3 



15 5 \zmjj-?% 



154ft, m&y (p) tm 



15 6 fcffi^rTS 



io i~5 



15 2 (^ffi^I t 



15 6ft, W 



1 5 3 (O W <£> it %: 



1 5 5<?5ttl^^ 



15 5ft, 



15 6 fcffi^J 



1 5 IfDmtjftfM&ffiWls 



x, 5 7 M ffi 2rr 5 0 Sn**l 5 7 ft, W^jfiST- j ©W^i:^^l 5 

6 (D m ti & u t w i- 5 o 

JDlHl5 7©ai^Y n (p) ft, #V^*&IE&<*>#aPY (p) fc£-^T¥U 



Y n (p) =-M-(Y(p)-m)+j 
n I -m 



(7) 



EI 6 ^^^Hfc h — — 2 2 ©spJ&JW&HttilFP 6 3 £ , 



2 5 StM^^^^T, m 1 7 t; 
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^23, aS/hSHfe^U 2 4, fc*i03yh7^ b*£lEg&2 5 £ ff tfc^i&ft <£> 
H-^gp 160® LUT ^*!) 16 1tlt 04 ^tt? £ frifc J: 5 ft f» — 

x-^/H^JWl 6 2te N ±mi)>hAjj£*lfz.tt%kM&logL (p) LUT;* 
^i) 16 lfcfcW£thX^ZUJT\!im^^T)$mWJ£log~L c - (p) fcJi&jELT 
«|/ha<fe^*Pl 6 3 *5 J: t^lMS 1 7 2KmJ3~1-&o 

m'bw&ZLf&m 6 nmnmmm. io g L c . ^mxnflo^pj'^^ffl 

10 U %r7n y?\zm-fZ>mm<Dl$&ng. logL c . (p) ©¥*&4£«r#ffib-C\ m 

16 6(1 3rJ£©5£8c logL T &SF*&ffi/z-e|&^U tt^fiiy 2 &^ttl 
15 U V ^*P16 7IC«^*«. *»*16 8fi, »1©§/Mi*^*n 
6 4 fc^^^frtTV^S^ 1 <DB'hM@L<D&mMfc^ y z **r V 6 5 H^^Ht 

^eiJ l 6 9 t^^*5„ 
20 logL c . (p) v 2^^^ 1 6 7fc:fit«r£:h/t:v»a 1 ^HU^ft^'liiCY a 

7ir±sft**vi, v,olltft«tY (=vrv 2 ) £bT^>r>iMH!£SPi 

» 

25 *fitv ^ mnmi 7 o^bA^ft/tm^ 1 — iogL c (p) k 

<7*-f>iSg (p) &Htt5i-&o 
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glogL c (p) ©®*fir«p (£*T> i^Sp £fcl2i£i-5) ?rMtT, ffi 
f^l 7 4tttiM5 0 *§RflgBl 7 4fi, ^2©i/M^^y l 6 9fc#«p£ 

*l-cv>s 1 -? u—j*m<DWi z (Dm^mm. iogL cl £r/^-c N t^tt p t^ist 

5 5®miogL cl (p) Sr^ra^«t 5lliltT3yh7^ h§&^$Pl 7 S^ffi^i" 

So 

3 yf7^ MMS&l 7 5 ft, filial 7 0frhAtliStltcm.&-7^ — &<V>$ 

MSlogL c (p) ^ov^Tv Hitg (p) *5<tt>^/hiii^oMr^ii:iogL c 

io u ( P ) %w.m-tz>o 

l 6 OSrfflV^fcf, TOflWUlM 1 6 5 J*. 1 1 ©i/MS^Om 

15 

7^^$t^fcm^l 6 0 ri^/B £frfc DSP 7 ©fglO«J&W-.i: 

20 (^2<D^/h®^iogL c (p), ttmmy. mmmmm CY d , yj) 

iDRjSIiitY n tij|t5 0 DSP7te N ^ W-A(D^DR3^SPf^ 

25 * P«Tlim & 5lfr1- £ o 

^7^7S3 K*5V^ DSP7(^s A^^^fd^^l/-^^J£DR^S®^^. 
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5 gPi* (li&I P ) fc*tLT^fr£*b5o 

^fy^S l lfc^T, DSP7^&BM* (BitI P ) <Dfl?^L (p) # 
A73£;ft5 0 ^^s/^S 1 2fc:fcV^*fr8c£lfc£P2 1 W: N A7J$ft;fc#&L (p) 

U nbtifttt#M8Z logL (p) Srtt^fti 6 OtWMS. 

-^S 1 3JC*5V^T, 3£-g*$Pl 6 Orof-«IJl 6 2 ft, *f^m$P2 1 
10 a=»bA^*tt*:*t«C»fleiogL(p)*,LUT^*y 16 1 £tt~CV^<5 LUT 

logL c . (p) fcffilE VXm^mWL±^.U 1 6 3*5«ttJ«: 

172 mm^ts. rtbii^^^ N lut ^ ^ y 1 6 1 1± % b-y^-^it 



<Dttmm.y t&m&z&i 1 1 icm^i-*. mw-^i 7 1 « N ity 

V 1 6 7 t£-0M#£;ft,TV^ 1 7 1 ©ji/hH^^S^V^Timi^H 

15 fc v 2 <2>3f ^f^Htv £ tt^ ^K^SS 1 7 2<Dffl^i"6 0 

71/- A^O^M&j^logL c ' (p) <Sr5cfc N & 1 ©ifc/HiNfe«:£j5fei"So — 
20 L cl a*&jfc$*L5o 

s^S 1 5 K::i3V^ IH#f£l 7 o f± N t 1 — ^/^#fl8*Bl 6 2^£>A73£ 

Jlfc^7 A logL e . (p) fc. 7 2^*1)16 7^^^5 
1 37 1/ - A fff <E ft^Mjl y 2 ^j?tt, h-V#-^MjE^<P*H&tf?S logL c 

(p) ^^m-t-^o 

25 ^7S'7 P S 1 6^*3V^X> ^ 1 7 2 tt N 1 7 l/6>feA7j£ 

nfcBu^ u— -mc*h- attune v <bx 7 o **e>A73$ttfcm^7 ^ 

O*Hfe»Sl0gL c (p) {CS<5V^T, m*E7V— A©»«lc»SlogL c ( p ) <D =a 
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^y^S 1 7 fc*5V^ ttlRlfrci 7 4(t I 2 (Di/hBty ^ 169(1^ 
*££*LTV^ 1 7 1^ — J*m<Df5 2 ©ffi/hWIfe logL c , SffflV^. ifTO P 

j^i-6®^logL cl (p) Sr*MBfcJ:9llWb-C3^b7^ b»W*Bi 7 5fcW 

5 ^Ji-5 0 XTy^S 1 8 fc*SV^T, 3Vb7^ hS&pg&l 7 5 ^2<^«|/h® 
fc©*M*logL cl (p) SSiW'f >HKg (P) W^tf-^/HtiE 

&©*NSfc»£logL c (p) offiJ3&#fft#£A0-«:3itSSU = ^ 

b^* h*BjE£;h/fc##»&logL u (p) &&g^*t«ig&&*P 2 6 ^tU^ji-So 

io io g L u (p) mftm<onmL» (p) i^nu, #v^*&je«s2 7Kttt 

T^i-So ^f^S2 0U:^t, tf^H&jES^ 7WU ^f^tf^^&IE&fT 
15 (p) &7cteL-t\ ttftttttFtt [Y d , Y b ] Sr^*t-So ^y7"S2 2|:^ 

mvmmwmm CY d , yj mas-j*, #^*£je$b2 7 istitmmY 
( P ) sriE^bT. my. (p) ^nm-r^o ^fs/ys23^t, 

*#jE»ft» 3 0 fi, )@£Y n (p) Sr. KPJE«SnfeafcDR#*iiilfe©W 

<5 o 

ill 8©^f7 7°S2©M^i^> @2 0O7o-ft-b^#li 
L-Cift^-rSo ^T^7°S 3 1 fc*5V>T\ i/M«4^l» 1 6 3 li, 

yffiiE^O 1 :7i/-i*#<D*H&)S?glogL c ' (p) 4r5cfc4feJ*bfc»l©IB/hSi 
25 fcSrJBV^ il©||/hSi^*y 1 6 4 fc:##£;h/rv^Sf& 1 ©ft/h®fft&M 
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mm 6 5a»&A***bfcsp«&«;*^ln-T^*flcy 2 ^wu ^wufcft 

^^vy^S 3 3fc*N^T\ 6 8 tt N 3 1 ©*Qs«-«*r £*t 

tt, 12 Offi/hPffe logL c , £3=J& t, * 1 ©»/MWift^ ^H69 ^ 

f££frTV^^ 2 ®|f /hUfelogL c i SrX*ri"5« 

(p) &5nfcbT*WLfcltt#M*# CY d> Y b ] Sr^T, 
* {4 S ± o T St J£ £ ft T V > 6 „ 

DSP7 ^^^^HR^A^I^ttSJESDRfe^lf^ ^W^^H^fitSrx L (p) t 



DSP7<??^^fl 2<^)#|^J^*3V^T, T^lf-f 0 1 tt, pi*«te&fcS 

fe^ilrtS 1 7V-A^©I*IL (p) Sttg^U ^tS^S^R, G, 
B^^^TWi-^ct 5 ^^^•If-l'^^S^JgU-C, fefS# [R (p), G (p), 
B (p)] &£#tb, V*|SISE£B2 0 2Kmt!irZ> 0 UT. f^f^tH 

2 0 1 ^>btU77^n5feff#^b^?)Bi^^^;DR*7--!li^tl3^-f- ; 5c 



G, B^ttl-etl^illt^ fefg# CR b (P). G b (p), B b (p)] 
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» 

*J-#M&£fl2 0 3 « N -fe^^^^PSIfP 2 0 2^bA^J^tt5fef&#CR b (p), 
5 G b (p), B b (p)] «r*t«fc3EtfeU mhfl^M^m^r QogR b (p), logG 
b (p), logB b (p)3 & h-^^-^4ijEg|5 2 0 4 KtU*t5. 

i 

*f6iEg|5 2 0 4tt, A#$ft5*tSfe£.fi#DLogR b (p), logG b (p), logB b (p)] 
U #e>ix5*t*fe^ ClogRc (p), logGc (p), logBc (p)] 

* 

3E§P2 0 7 KlttJ*i-5o 



10 



i/hPlife^W 2 0 5 fc± N ^*jE*|S2 0 4A^bA^$tbS 1 

A^©*f«cfefg# [logRc (p), logGc (p), logBo (p)3 SttcKU flt/hWIfe 
15 logL cl &3u&LT, 2 0 6 K:#«f £ 5 . 

nyh7^ h DIESIS 2 0 7 tt, h — ^«3ESP 2 0 4 ^ bA^J ^ tt5S.7 

V— A©*|-»Cfi,fB# [logRc (p), logGc (p), logBc (p)3 ©h — ^ 

o 6 \z&W£tiX^Z> i :7i^*-.kffi<z>*6/hPHfe logL cl fc:£<5v^*&jEUx #fe 

20 HsMMtf ciogRu (p), logGu (p), logBu (p)] *ttmmmm&2o 

R„ (p), logGu (p), logB u (p)] Sr. ^tffttts #fe;fr5ii?f?tt©£, 
ff# [R« (p), G u (p), B u (p)] £#^*SjEg&2 0 9 tlti^tS. 
^^-^ffiIE^2 0 9 ft, 2 O 8 b A^ $ ^Sfeft # [Ru ( P ) , 

25 G u (p), B u (p)] |:MLT, B&f*** xV^XW 11)© 

(p), Gu (p), B g (p)] ^^1f^W$P2 1 0*3j:tJ«@S^iE^b$P2 1 
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7i/-A^©Mt [R g (p), Gu (p), B g (p)] *m&Y (p) ^^mu 
»sy ( P ) (D^^-rnmmmn^mvxmmmmn^^}) 211 

Vvfrfci!£v^£Y b &lMtt«P* CY d , Y b ] k^xmrn-tZZSK-tZo 

[Y d , yj ^s<3#> ^^«tje»2 0 9^e>A***tsa 

7V«-A©Mt CRg (p), Gu (p), B e (p)] «n -e<D^^ffl^^x 

10 * (Wt^f'f^T'W 1 1) #*aWtefcttB J: 5 icSEtftU 

[R„ (P), G n (p), B n (p)] «r. *7-»tl)5iDR 

W^<£> Pi Stilts UT«aH:W^Ji"5. 

15 ^*/^n®^^*J-lSi-smi^«I^Ji:«^P^I"efcS^ N #«fp©rt*fP<D# 

g|2 2W\ h — i^^7— ^*&iE|fP2 0 4©SRl©#J^f!ISr*bTVN5o 1 
©*jfrWfc:*3V^ l¥S4«2 2 1lt At>tStiZtt%L&i^%- [logR b (p), 
logG b (p), logB b (p)] <DMl&ft&&&-t % ^ t £ VttmmmiogL b (p) 
20 £&ffcU 3£#$&2 2 2-R7I/H2 2 2-BUi0f -7/V«2 2 4Klttl7J 

»IS2 2 2-R», *t«fefefg#logR b (p) i^M»filogL b ( p ) 
fbt, fH£S§2 2 5-RH:ffl^t5. LUTT^y 2 2 3 \Z. J*. 0 4 ^^^tbfc 
£ 5 & 5 LUT £ h — is* — ~7<om.% Sr^i"ft^^v 

25 fcfiM#£;ftTV^ 0 x-^#M2 2 4li, LUT ^ ^ U 2 2 3^#£*bTV> 
5 LUT^S-^T^IW^logL (p) &*M&)&gnogL c (p) fcttlE U flP^ 
^2 2 6-R75M2 2 6 -B 5o 



10 



15 



20 



25 
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2 2 5 - R & N 



2 2 2-R<Dffi^^, LUT 2 2 3frbAJj 



2 2 5-R©W;*j£, *HBfc»£logL e (p) iO?P& 
— ^ffijE«©*f»fefi-§-logR e (p) ^tttg^ffiMSo 

ft*5 N G, Bf&#&^;ix^fr&S^3#l&^Si^oV^te N ±x£ L fc R £ 

2 Si-is h — y*&:Egfl2 0 4 0^2(D«^M^r^UTV>5o 2 
Ofllj&W-^T. J^$F£j&£B2 3 1 tt % A^jSaxSfctSfefefB QogR b (p), 

i- 5 r. t K £ 9 *N&S¥& log L b (p) 



io g G b (p), i og B b ( P )] <omm\* 

¥*e»£Hffi*P2 3 2fcfctt;fci-3o fflfB 2 3 2 17V 

— J*ft<Dtt$kmM logL ( p ) <£>5pi&|t/z It, 2 3 3 fcW^ji-S. 

6&3H3 2 3 3tt, Bf^^logL T Sr¥^#[MT?^bT^#[v SrfWU v 
^P 2 3 4 ^ 5 „ 

2 3 WA©^*fefltlogR b ' (p) y**D2 3 



^■mfeff-§-logR c (p) Sr^W-rSo 



ofltJ^'Wttx v^fcf, 1 1 cMi i f 2 SrE^^t?* 1 1 o X* fc 5 „ 

H3 ©#fiJc^^*3V>T % *P*fefiftl»2 4 1 f*,A^J$tbS*f^Cfefi-§-ClogR b (p), 

logG b (p), logB b (p)] <Dmm%B&mK1rZ>z. b\z£Qtt&tt& logL b (p) 

£r£j&L, ^^^2 4 2-R75M2 4 2 - B *5 J; X$T — 2 4 4tCttJ^ 

2 4 2- Rlt **fefI-S§"logR b (p) ^b*fW^logL b (p) £2$ 
2 5 0-R^W^-r^>o LUT^^-U 2 4 3fcW\ 04^^$tbfc 
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^&fM#£*LTV^ 0 f-^H»2 4 4tt N LUT^*P 2 4 3fc»«P$*LT 
V^<5 LUT (:I<5V^TM|[i®^ logL (p) Sr. IttWtMM logL c . (p) ^MEb 
T W*P 2 4 5 *3 J; 2 4 9 Hn |U ;*7 i~ 5 „ 

Jimffi 2 4 5 fix l ^ i*&©*fr8M?£logL«« (p) ©^ffi/zSr 

WLT, Bfc£S£2 4 6 KlW^i"*. R&3£S§2 4 6 » x 9f*©Jg* logL T £¥*& 

*£IE£P2 0 7 tCtb^-f-So 

2 4 9(i, m^l^— A©*Hfe#^logL 0 . (p) fcs V y 24 7 K 

^logL c (p) «:3lttJTn\ 2 5 1 - RlbW 2 5 1 - B ^mtfir^ 0 

2 5 O-Rte. $cgS&2 4 2-R©ffl^l^ 2 4 8^bA^^tl 



3tt3MBy IriitT, AnJM§2 5 l-R^ttS^Ji-§o SPITS 2 5 1- R(t 



15 ^^mfeft-^iogRc (p) t uT^a^tb^-rs. 
20 ciogR c (p), io g G c (p), io g B c ( P )3 (DM.mm&mn'tzz.kte.xvm 



3»SlogL c (p) y-b^2 6 2|:tHM5. 

y-MF&2 6 2tt, jtt*k#^logL c (p) M%mXnjS©^P s>*K# 
tPJLfc y^^tT^iU ¥*&4I«HMB 2 6 3 - 175M2 6 

3-N ( = mXn) KW^^o WZ-t£s If 0O^oy^l^*^5tOtt 
25 SF^-WW-iUfP 2 6 3 - 1 2f|W/P«^l^i^5fc«)l» 
ttSm»2 6 3-2l:M$*l5. & Tl^ 9 s Nfl©^B^I^S* 
;h,at>©tt¥^ittf3MfB2 6 3 - N £ &jf& £ 5 o 
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WfeftUMB 2 6 3 - i (i = L 2, N) tt^ 171 — ^(DMWuMm 
logL c (p) <K>*>%\ i#B©:7ny*fc#££fr3##»£logL c (p) <DW- 
^I^WbT, ^»2 6 4fcW*t«. 2 6 4 f4. 2 6 

3- i A>6,**L^*LA^**t*«-fW»a[logL 0 (p) 0¥^{i£«rMmiit^-t-6m 
XnB*Oi/hift logL cl Sr£j&U tt«©<B/MB4(l^ * U 2 0 6 K £ iir 

<5 o 

* M#IE£B2 5 2 7 Oft, ATJ^frS f — ^MjE*©»*6 

« 

ff# ClogR c (p), logG c (p), logB c (p)] <DM&m*mnirZ>Z.k\z£*) 
*t#»glogL e (p) &£$U «ra(fc«^«R2 7 l*5it>^V ^«K^2 

7 3 Kmtj-r^ 0 

Bp k ^Mtt, Mra§P2 7 2fcm^t5. *ra*fp 2 7 2 ri, *g 

/hS^^'E- y 2 0 6 \Z{%W£fcX^Z> 1 7 1/— J*M<DWbMW. logL c , Sr^^T, 

ttM(fc«pfc:»*-r3W*logL cl (p) ^TOti'JltilU, *»»2 7 4 

-R753i2 7 4 - B *5 J: T*to&%& 2 7 6-R75M2 7 6 - Btetfj^Ji-S. 

y-f ^^^2 7 3 r± % h — ^7J — ^MlElfP 2 2^bA7J^tt5flff7 V— A 
tc*H-5tt3Mi£y S.^l'— A<0*tgc»ftlogL c (p) fcS^V^T. ^7 
AO*j-#c0^1ogL c (p) <D=i^ f7^ M^USS^r^!:^^ ^ifi g (p) 
^iWU 3H#»2 7 5 -R75S2 7 5-B^W^ji-S 0 

»J[g2 7 4-R^ ^iicfeif ^- logR c (p) d^ffiWfltlogL eI (p) 
f Lt, 5HIM&2 7 5 -Rfcm73l-5o 2 7 5-Rtt, 7 4-R 

©W^jm, -tV ^-ifi g (p) ^ifut^ 3bp^2 7 6 -R^w^-f-s. in 3M& 

2 7 6 -RI4, iI^2 7 5-ROffl^l-s iFIIlogL cl (p) &Jn# Ut\ 

#btvfc3>- h7^ h*ijE^^^fefi-^iogR u (p) &'&mz.toJrtz> B 

fc*5, G, B^5>tr- : eH ; e*n«!;S-r5fllJ^^^oV>T« N _h*li Lfc R/&#£r 
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m 2 7 m 2 i <z> x^-yMiEgp2 o 4 N ffi/hm&jAfv 2 0 5. 

/hW^*y 2 0 6, 38 J; t* =» h«jE$P2 0 7 tftt5^i^t'# 

6^§P3 0 0<D#J&#J£r^LTV^o 

-£££3 0 0 OW^^J^^P 3 0 A^J$tV^*|-^felf-^ ClogR b (p), log 

5 G b (p), logB b (p)] o«gfli«:»*tSii:fcJ:t)«f«lt logL b (p) 

Sr£j£U 0 2-R75S3 0 2 -BSSit^ — ^^RB&S O 4 ^ffiTJ 

f5„ M^3 0 2-Rte, **fe{f-5§-logR b (p) ^fex ^WSlogL b (p) 
^illti»3 1 6 -RUttlMSc 
LUT t^V 3 0 3 fctt. HI 4 \£7F&tbfc£. o & f — — ^Kfa^irZ, LUT 

§&3 0 4te. ^^§|53 0 l^bA^I^ttfc^WSlogL (p) Sr. LUT ^ 
3 0 3 ^^^F^^TV^^ LUT^S<5V^T^^C®^logL c . (p) fr-ffijE L 

;^3 0 5*5j;t>^/Mii^^3 o 6^ttl77i-5o 

15 logL c . (p) 7 2^*916 7l^«p$^TV^5 1 7 V-A|fOft**v » 

^JILT, h~-^7J--/*iE^OMm0^1ogL c (p) Irf WU »I^3 1 

7-R75M3 1 7-BfcWTJi-So 

i/hB^f&SP 3 0 6te N *H&J¥l£®& logL c . %vaX nm<V7* V ? fcftPl 

u ^g-^n -/^^jR-r^®m^*i-fcw^ io g L c . ( P ) (D^m^wm It, m 

20 Xn®i©iirol«^4^t> ^ 1 Oi/hPlfe^ ^ P 3 0 7 

^mnmnmus o sti. noi/M^^u 3 0 7 \z&ft£tix^z> 1 7 

i/— J*m<Dm 1 w«/hiIt^iilift©¥^ftM Lt, l&S^3 0 9 ^W7] 
-TSo B£3£3*3 0 9f^ Hff^<^^ logL T ^¥^itMX-^L. ftilv 2 $: 

25 ttmmy (=vrv 2 ) at**, >-iitis:^3 1 5&£T*mw-m3 1 6 

-R75^3 1 6 -BKmid-tZo 

3 1 2 te, %n(Dm'bmi&*^y H4 ic&^n-cv^fi i (z^/hm 
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25 



(D&mm^s v 2 **y 3 1 0 fc&nz for rummy 2 =sr^u-r, 020 
/h®^io g L cl «r^b, m2<Dm^m^^v 3 1 3 i^$^s 0 

^^3 14(t m2^^/h]ii^^^y 1 6 9 ^{fc^fri/TV^ 17^i 

1 7 O^bA^^^fcm^E^^— A 



(D^ 2 <7)^/h®^ logL c , SrfflV^T> 

3 18 -R7^ 3 18- 



i-sHist iogL cl ( P ) ^p^^itLffibT, 

B33 ^^0^3 2 0-R75M3 2 0 -BKmtft^ 



Sf4 ismWtfe^ 3 1 5 tes 



3 1 lfrbAX£ntLWi7^-^*S-$~Z>tt 



■My 



logL c (p) \< 



(p) IrlfflU 
3 1 6 -Rte> 



3 1 9 -R7?7^3 1 9 -Bfc&ft-fZo 
3 0 2 -R<Dmt} bttmi&y ^^^r^^b-C> AD 



3 1 7 -RKmtlirZ. Jtl3¥»3 1 



3 1 6 -R(Dtti^7 



3 0 5 <Pffl7} i: £>fn£r 



It, 



3 18 -R^miiirZ) 



15 1 8-Rfi. JU^3 1 7 - R <D MJ3 b , W^iM logL cl (p) t"C, 



3 1 9 -R^ttJ^ji"5 



3 1 9 - R ft > 



3 1 8-R<Dmt)b 



V^^iUs (p) £rfH2rUT, MM^S 2 0-R^W^5o W3 2 0-R 
tt, W3 19-R©W^J^ 1f^tflogL cl (p) ©ftlrSlLT, SrflB 



bx,#b^fc3 ^ bffi:iEm<a*im&{f -^iogR u (p) *&mzmt>-i-z> 0 

^(DM-BrU 3 0 0 &fflV^{£, ¥-i%ni£%mi® 3 0 8lt !f§ 1 <D|f/hB^m 
logL c <7)ilf*(05p^^^|lii-Sll 2 4 05p^S^Ul§P2 4 5 ^tfcifcbT, 

IS 2 8{i. *¥^'limilttlSB2 1 0<^«^I«r^UTV>5o J^S^It^ 
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HmSP2 1 OKi^T. »g£j&gfl3 3 1 ^f^^iE^Ofeft^ER, (p), 
G g (p), B e (p)] om^fP^r^^i-^-^^«t «9^Y (p) HI 
3I#£P3 3 2^tU^-t-So Fe33l£!H53 3 2 te. ^^giS 3 3 IfrhAX&frK. 

■nMmtfrt-fr'&m-cDMm y — hSB3 3 3*5«fct^MAxy— Mas 



5 

3 3 6 tW*&i-5o 

MIN y— Mfc3 3 3 tts J*i$fe$B 3 34 i 3 3 5 ©jjfi^-g-fcHiras k BE 

?!J^i21§tlT*i^ A^f^^fcW^Y (p) fc/hS^HIfcll'^;** 3 3 5 - 1 
7^3 3 5-kH:ift«ft5 J: ? left £*i/rv>£ 0 
10 fcttfcgfl 3 3 4 - 1 fi, F^I£1H53 3 2^b<Dj^Y (p) iW^^ 

3 3 5- 1 Offi&ifclfcU F^§l#§i53 3 2^fc©^Y (p) tfU^X? 335 

- l o-fit £ 9 Vh£v^£\ f^§l#§B3 3 2^b©HgY (p) &£iV N 
^ 3 3 5 - l^jjt^rMff-r^o F^5I^§P3 3 2^fe(7)MY (p) ftU 

3 3 5- 1 <Dm± V t>/J^ < ftWi§£\ ^§lt§P3 3 2frb<DmmY (p) 

J£g?g|$3 3 4- 2^mM£:fcV^t>l^$|-efc'9> 1 7 J»ft<om&Y (p) # 
*K W^^ 3 3 5- 2M3 3 5-k|:, M&Y (p) ^/Js £ VNffK:#:f££ fh 

ZZLbKts:*), ustxfi 3 3 5 -kliifiM$$axfc»£Y (p) tf*> jjfgi&Jimtf) 

20 )WSY d £ LXf^W^^^So 

MAX y — h^P3 3 6te N fcfc$?lf&3 3 7 3 3 8©E^WkE 

jfi^JKiag^tL-CSJtK A^J^^tfc^Y (p) ^^tVNllH^Wv 5 ^^ 3 3 8- 
175^3 3 8 — k fc&W'tZ) X 9Kft£nTV^ 0 
0iJ;ik£> itlM 3 3 7 - 1 F^?l#^3 3 2^b^^Y (p) £1^** 
25 3 3 8 - 1 <Djjt&rifci|fcU Fp^I#$P3 3 2frb<DUg.Y (p) 338 
- 1 (DmX *) k^^WH^ FfH3l£Sfl3 3 2^b©^Y (p) ^fflV^W^ 
^ 3 3 8-lWfSr5fft5„ ^5lt^3 3 2^b^W^Y (p) #V 
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3 3 8- 1 <D&.& Y) < ftWt§£\ Fb1§I#$P3 3 2^b(D)®SY (p) 

\Z'&Wl<OV<MU 3 3 7- 2 

J^g?$P3 3 7- 2^^*5V^Tt>I^^T*fe«9 N 17W^©®iY (p) & 

At>£fafr&V£X\ V^^^ 3 3 8 - ll^Y (p) (Dft^jt:Y max ^M*#$ 

tt N v^^ 3 3 8-275I3 3 8-kl^ (p) 3*:*#vMiI^{!iM$£;ft 

Z>~kfci£?), 3 3 8 - k $ Y (p) tf*. ^^1f#<^ 

^^o, MIN y— h^fS 3 3 3*5^^ MAX y — b$153 3 6 tA^^HStSY 
(p) fck ^5I#§P3 3 2ia"3 F^5l#$tbfct>CD-efe6<DT% RH 3 1 £ ©P^ PH i: . 
MIN y-b$P3 3 3 *5£rJ*MAX y-hSP3 3 6©J£tfck ^itim-P^-frU^ 

^7^84 lfc^T. DSP 7 (x^ if <4 9 U 2 0 1 ) W\ j£DR£rE-UV 
fcfr*>> CR (p), G (p), B (p)] Sr9^^Wm^7^P*» 

2 0 2fctH^J-f5„ 4 2^3BV^T V DSP7 (^7^^1i^2 0 2) 

UT. CR b (p), G b (p), B b (p)] *r£j£i-5o 

^fy/S4 3*5V^ DSP7fck A^^Jl5^7 ^AOItDR^7-» 

5«PIRH*« (S&2 0«&/hllNfelogL 0 (pk ft^ffivN »S«ei*$R CY d , Y b ]) 
&S<5V^$SDR# 7-®^Y n ^mi-£o DSP 7 fck ^7 1/-^©^ 

^fy7"S 4 4t*5V>T, DSP 7 fck |(^ Lfc^ Atf>j£D R# 7—EHfe 
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tt-t 5 <*> n -it # icff-r s o 

7f5/^S4 5^*5V^t> DSP7ft, A*$tlfc^7Wi^©£DR*7 > -H 

So 

7fyyS5 UC^t, ^xm&%$ 2 0 2 ft, ^^bfcfe-ff-^ [R b 

(p), G b (p), B b (p)] £, Mt^M 2 0 3^tU^i-S„ ^^y^S 5 
2\Z&\,^X, ^lEP 2 0 3 fi, A7j£ftfc£,{f-5|- [R b (p), G b (p), B 

b (p)] £2t$:^#IU nbfofcftWt&it-%r [logR b (p), logG b (p), log 

B b (p)] &&&to3 0 0 {cmtJ-tZo 

^7^S5 3C*5V^T, ^§P3 0 0 3 0 lft, A7j£*vfc>tf 

m#.it# [io g R b (p), io g G b (p), iogB b ( P )] <D$mft&m*irzz.k\iz. 

«fc 9 *Nfc»£log L b (p) «r£j*U ^^3 0 2-R75M3 0 2 - B *3 «fc tfv 1 

4ft, Art£ftfc»*JMlogL (p) £r, LUT^U 3 0 3(J:M$n^5 

LUT C£<5V^*tgC»&logL c . (p) fciiELT, S»^3 0 5 *5it>^/hPi 

{fe£fi£gP 3 0 6 Ctti^-t-^o 

^T77°S5 5^fc^T, i/hit^SP 3 0 6ft, Y — l/$) — ~?ffi'sE'&<D 1 

7V- A#<£>*t$C]&?£logL c ' (p) &tgC i 1 ©i/J«^t^t5. - - 

SftfcSB 1 <D3f/hm^^W£H#:ft:SHi£y ,^*^t, I2©l/h®t log 
^■r-y^S 5 6^*5l^T, fkM^S 0 5 ft, X — :/A-#fig&P 3 0 4^fcA7j£ 
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1 7 ^Ai©ft$l7 ^flUT^ b — ^»IE&©*t#C»& logL c 

(p) %%.m-tz>o 

X^yZfS 5 7^^:*5V^T. Rj&#l-<^-Cte^#S£3 0 2-R N 3 1 6 

logR c (p) as&j8£*L5„ G^OV^«I^3 0 2-G, »3 1 6 

logG c (p) B^WTtti#S3 0 2-B, «3 1 6 

10 logB c (p) aS£j££*b5. 

^7*^S5 8Kl*5V^T, ^ >MI£BS!5£«P 3 1 5 f4* 3 1 l^feA^J^ 

©»«CJ»*logL e (p) ^S^V^T. ^§E!7V— A log L c (p) ©3 

^ f77. h^pi&ife&S^W-fitg (p) ^fffltSo ^s^S 5 9fc::^ 
15 ~C% ffifflft!3 1 4« N $&2<Dm'bm&**V 3 l 3l^^W5 

mom 2 (om^mwiog^ cl ^m^x, ffimtiLW.pfci$jfc~$-z>mmiog-L cl (p) 

^T^S6 OM&V^Ts R]&#fc:oV^«»3M&3 18-R, 3 1 9 

-R N *JJ;0'3!IPI^3 2 I'J:^ 3^ h 7* h*tIE&©3*#feft # 

20 logR u (p) &£Lf$.£fhZo G##fcoV^fii«IH3 3 1 8-G, 3 1 9 

-G, 2 0-Gtf>*&gfc:«fc 5> =^ fM5E^<DM^#.^# 

logG u (p) #£j&£*b5 0 Brit5H£oV^te»JM&3 1 8-B, ^IMS 3 1 9 

iogB u (p) as&jfcsats. 

25 ^fy/S 6 1 l£*5V^ 2 0 8 tt\ = ^ h 7 * h«jE^£>*tf£ 

QogR u (p), logG u (p), logB u (p)] MMfitt, iiStitt 
©6fS# [R u (p), G u (p), B u (p)] Sr&fftU #>-^*fltiEg|$2 0 9KtB 
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frv\ #e>*tfe3V>"^*jE*©fefll* CR B (p)» G g (p), b b ( P )3 
ta^2 l 0isJ:tm*#jE8Mfc;»2 l 2^m^j-t-5 0 



5 CR g (p), G B (p), B g (p)3 *75K:bT*ftY (p) 

Sr^i-So ^^J/^S 6 4fc*3VvT\ »A««#»ffi»2 10© MIN V- b 



MAX 



25 




[Y d , Y b ] Sr^-T* 




7r^S6 5fc*5V^ »«*iEaft:«R2 1 2 tt. 2 11 

m#»4Ht^5 17^AjMl©«t«i* CY d , Y b ] Cl^ts tfl^JftiE 
»2 0 93i»e)M*^fcfeflrt [R B (P). G g (p), B g (p)] fcjE&fcUT, 

feflr#[R» (p), G n (p), B n ( P )] ^y^seewr, 
*IE8Mfc»2 l 2tt. *fflLfcfeflr# [R» (p). G n (p), B n (p)] Sr, 

15 fy7'S4 3M©#i^^Tt5. 

--7ffil£'&<D 1 7 U-A^O*t*»ft logL c . (p) ^5c^^U^i01 ©«g/h 
20 5E*fi~5„ 

^fy/S 7 2fc*3V^-C, B^3¥»3 0 9 ttu 0fj£<03£SfelogL T «r* 

^T^S/^S 7 3fc*3V^ *||t#3 1 2tt, ^y7"S 7 1 © T* E £ 




r>;7S7 2©#i«-C3E*f£*i;fc'y 3 1 0 frTV^ft^flt v 2 
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(p), G 6 (p), B B (p)] Sr5cKlbT^U*:IPfle*W# CY d , Yj Sr/B 
V^t\ «?g*£1f $M ^ P 2 1 1 ^#«F$tLTVNS 1 7 V— Ag^JWtEJfcUHft [Y 
5 d , Y b ] ^rSffi-5o fi^-h"^ 02 9©^f y^S4 4©M©^H4KM^ 

U±X\ DSP7<0|R2©fll^^©KWSrJ*Ti-5o 

ffig&6 3 N 01 7 03p*S»^3¥W*Pl 6 5, @ 2 3 fc^Sftfc WW 
10 2 3 2. H2 4^$tL^*S»^*WlfP2 4 SO^tL^^^-Ctts 



|17 \Z7jk £ tl±m-£-U 1 6 0*3it/HI 2 7 fc^StbfcH^gP 3 0 0 fc*5V^ 



15 

$?V^^f 7-5; y ? \sl/Wfj * 7° W \Z.^7F~^^t£W&. t L T fi| 7J i" 6 X -f 




£ & H T* o fc 7C * <£> * 



25 ^t^oT^m$^rv^/c|^PJE^«!!Si®^^^V^t^7:P^^?:# ; 5 



3 ck 5 teft3„ 

roriiaot. \^%%x 



WO 2004/064388 





CT/JP2003/015758 



10 



48 



fry*?** * y *m&-fz>^ t 5» 

7 5 0 2. 7 5 0 2fc<koT&J*£*t;fcJ£DRiiHfeL©RHPi 

r^^W5l i ^^Bitg^pgp<^f5H^]E^i-5M^S^B5 1 O. 
7 7°W 1 

15 CCD -f ^ is-ty 5 0 5 x ^$HfcWSm#^b/-rX^Sr|^*i-5#r 

#iS£(Pre-amp.) 5 0 6. / <4 Xj&#^B&* £ fhtcUmt ^ * , it«14J5 



D) 5 0 7. fe±t^7^^^/^$^»ftS:Wi"SPi*^fe«^*^«l6:DR 

t 

BtLlrIMIgt5 1 0 ttU^JtS I /CM y^7x- 7 {I/O) 5 08 

20 ^bM^^5o 

0 3 2tt % StM'>^7A 1 ^ifrfNa^Sr^UTV^o ^fy/S 10 1(C 

*3V>-£\ lf7^ ^ 7 5 0 2 It tt^frtrflUBU »jSi-5J£DRiiiffeLSr^ 
UT. PHfe&S&ff 5 l o^W^i-5o 7^^7°S 1 0 2K*5V^-C. PHfe&S! 
5 1 on, j£DRH<feL^©Wff^S*^l-^I^WBEjiffi4feL u Sr^b N 

25 7^^7°M 5 11 ^W^-rS 0 7^$/7°S 10 3 fc*3V>T. 7=V 7 7°W 5 1 
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5 1 0<D V— — y«jE§P5 2 1 {is ¥7**%* 7 5 0 2 A73 £ 3 

* 



25 



JEDR 

£j&g&5 2 2, ^ i^^W9!je*iS5 2 3, fci03yb7^ bffiIEg&5 2 4ttH 



-fifty ^^^$P5 2 3 ^Hi^ji-So 

10 IEtP5 210 LUT ^^53 lfctt, 0 3 6 ^^i"J: 5 ftSMWi^in© 

-^sts/wy^Ts'T'f-^ (sat. lut tiaife-rs) b-V;*; — 

LUT y 5 3 1 ^«F$n"CV>S LUT fcS-3#> j£DR®^L5r, b — 



y = o . 9 4 -efc^> 0 



fc¥?MbU #&*b5¥»*M4fe<P»*L cl (p) *=>>h-7X YffisEU2 4 »; 
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